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Abstract
The production of livestock is composed of a variety of factors all effecting the outcome.
For grazing livestock a key factor in production is the grazing management system. Two of the
most common grazing management systems are continuous grazing and rotational grazing. There
has been evidence found proving benefits of rotational grazing in regard to vegetation
productivity, and prevention and restoration of degraded rangeland. However, there is a lack of
clear evidence on the relationship between grazing system and production metrics of livestock.
Understanding this relationship can provide the necessary information for livestock producers in
order to increase their production capabilities. Therefore, we conducted an experiment that
analyzed the weight gain of cattle in rotational and continuous grazing systems. I predicted that
the productivity of cattle in an intense rotational grazing system would be higher than a
continuous system. Two herds composed of 10 cow-calf pairs each, were placed in either a
rotational grazing system or a continuous grazing system. Cattle productivity was analyzed by
collecting the weights of the calves over the study period and then calculating the average daily
gain. The experiment was unable to identify if the larger productivity from the calves in the
rotational grazing system was significantly different than that of the calves in the continuous
grazing system. The experiment did find that the calves in the rotational grazing system had a
constant rate of weight gain, while the calves in the continuous grazing system witnessed a
decrease in the rate of weight gain over the duration of the study. This could imply that over a
longer period of time, rotational grazing may result in larger weight gain and larger productivity.
In turn providing a larger economic return for producers and more product for consumers.
Key Words: Bos primigenius taurus, cattle, continuous grazing, Nebraska, performance,
rotational grazing
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INTRODUCTION
The debate concerning different range management systems has been ongoing over the
last 60 years since the studying of effective land use techniques has become an essential method
in human success with an exponentially increasing global population (Briske et al. 2011). Since
its introduction in the turn of the 20th century, rotational grazing has been adopted as the
professional norm by institutions as the scientific resolution to rangeland degradation (Briske et
al. 2011). Multiple studies have been conducted on the benefits of rotational grazing as well as
how it compares to other grazing systems such as continuous grazing system. Continuous
grazing management has been the common and oldest form of management which consists of
running a set stocking rate in a single pasture throughout the entire grazing year leaving the
entire pasture accessible to livestock. Rotational grazing utilizes the same stocking rate and the
same single pasture size throughout the entire grazing year but only making specific sections of
the pasture available for a specified duration. Providing sections of the pasture a recovery period
and increasing the stocking density. Continuous grazing management has been found to yield
more bare ground when combined with high intensity or high stocking rates than any other
grazing system combinations, including rotational grazing at high intensities or high stocking
rates (Badgery et al. 2018). Rotational grazing also appears to have an effect on increasing
vegetation productivity because it provides a period of recovery (Cassels et al. 1995; Teague et
al. 2004; Teague et al. 2011). Rotational grazing provides an equal grazing pressure on
vegetation, keeping vegetation in a vegetative growth phase, maintaining its nutritive value
(Zhou et al. 2019).
While there do appear to be benefits to the grassland in using rotational grazing systems
over continuous, little has been confirmed about the effect it has on the performance of livestock.
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Researchers seem to have conflicting evidence on how livestock weight gain is affected by the
type of grazing system. Some evidence concluded that cattle production was reduced by 12-16%
in rotation grazing system (Augustine et al. 2020). Meanwhile, more evidence found that
rotational grazing increase vegetation productivity and allowed for higher stocking rates because
it yielded a higher animal productivity (Zhou et al. 2019). Then there is evidence that suggests
continuous and rotational grazing systems yield nearly equal animal production per hectare, and
that animal production relies on pasture quality and productivity (Badgery et al. 2018). Some
evidence suggests that rotational grazing does not work for all ecological and management
purposes (Briske et al. 2011).
Due to lack of clear evidence that I would like to see on how grazing systems effect the
weight gain and production metrics of cattle, and the importance of the grassland management
animal production relationship to ranchers, I quantified the animal production in two different
grazing management systems. I hypothesized that livestock productivity would be unequal for
different grazing management systems. I predicted that in an intense rotational grazing system,
cattle productivity would be higher than that found in a continuous rotational grazing system.
This work will provide increased information into understanding of the effects of grazing
systems on livestock productivity.
STUDY AREA
I conducted research in the rural areas of Johnson County, Nebraska. The study sight was
in township 4, section 15. This study location provides a sufficient study area due to a
heterogenous mixture of cool and warm season forage scattered across the landscape, providing
multiple experimental areas with equivalent proportions of cool and warm season forage. The
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study location is less than 10 miles from the nearest veterinary clinic and Nebraska Weights and
Measures Program.
METHODS
Setup
The study period began in May of 2021 and lasted until September 2021. The study used
a sample size of n = 20 cow-calf pairs. Cow-calf pairs were placed into two different grazing
management systems, each containing n = 10 cow-calf pairs. 80% of calves in the study were
sired from the same bull. All cows and calves were black angus (Bos primigenius taurus). Group
1 (G1) was placed in a high intensity rotational grazing system (RG), while group 2 (G2) was
placed in a continuous grazing system (CG). Each grazing system contained similar vegetation in
approximate equivalent proportions. Each group was placed on 40 acres of pasture. The
rotational grazing system was placed in 2.5-acre paddocks and rotated every approximately
every 36 hrs. G1 had a stocking density of 5,600 lbs/acre. G2 had a stocking density of 350
lbs/acre.
All calves were vaccinated with a 7-way clostridial, Bovine Rhinotracheitis,
Parainfluenza 3, Bovine Respiratory Syncytial Virus, E. coli, Salmonella, Pasteurella Multocida,
and Mannheimia Haemolytica vaccine. All bull calves were castrated at one month of age.
Implants stimulating growth were not given to any calves for their ability to affect natural weight
gain.
Data Collection
Cattle performance was measured by average daily gain of the calves. Measurements for
calf weight were done 3 times during the study period due to accessibility and assistance
availability. Weight was measured by obtaining a collective calf group weight using a grain truck
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scale at the nearby farmers cooperative. Collective group weight was then averaged among the
calves and divided by the study days to calculate the average daily gain.
RESULTS
The average daily gain of G1 and G2 during the study period was 2.278 and 2.111
lbs./day respectively as seen in Figure 1. The study duration lasted 116 days for G1 and 126 days
for G2. The rotational group was weighed when calves were 1 month, 3 months, and 5 months of
age. Their respective average weights were 199.7 lbs., 331.5 lbs., and 464.0 lbs. The continuous
group was weighed when calves were 1 month, 4 months and 5 months of age. Their respective
average weights were 162.0 lbs., 394.0 lbs., and 428 lbs. Census of weight information and
timeline can be found in Table I. Linear equation modeling depicted average daily gain of the
rotational group and continuous group to be 2.275 and 2.137 lbs./day respectively as seen in
Figure 2. Values used to construct a linear equation model generated from values of average
weight associated with day of observation found in Table II.
DISCUSSION
I believe that repeated experimentation is needed to draw clearer conclusions about the
relationship between animal performance and grazing management systems. Original outline of
the experiment had called for weighing of calves every two weeks to get a more accurate
assessment of average daily weight gain, however, due to a lack of equipment and volunteers
weighing of calves was cut down to only three times during the entire study period. It was
thought that a beginning, middle, and end weight would be sufficient enough to study the
experimental trend due to constraints. However, another issue that arose was that weight was
forced to be collected as a group average instead of individual weight due to a lack of access to
certified small scales. Individual weights would have provided a method of true statistical
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evaluation. Therefore, no statistical evidence can be provided to reject the null hypothesis that
animal performance in rotation grazing system and continuous grazing system are not
statistically different.
However, evaluation of the experimental data collected in comparison to linear fit
equation modeling does present intriguing findings that could lead to further research. In G1
(rotational group) the experimental average daily gain of 2.278 differed from the linear fit model
average daily gain of 2.275 by only 0.132% and had an R2 = 1. Signifying a perfect fit and
indicating that the animals performance occurred at a steady rate. Meanwhile, in G2 (continuous
group) the experimental average daily gain of 2.111 differed from the linear fit model average
daily gain of 2.137 by 1.22% and had an R2 = 0.9987. This signifies a near perfect fit indicating
that the animal performance was close to but not always occurring at a steady rate. In fact, closer
analysis at Figure 2 and Table II, reveal that in G2 the calves experienced nearly a 30% reduction
in their average daily gain after the weight measured on day 105. Which begs to question why
the decrease in performance?
During the period of the study, the study area was subjected to abnormally dry and
moderate drought conditions according to the University of Nebraska-Lincoln National Drought
Mitigation Center 2022. Drought conditions may provide an explanation for why the rotational
grazing experienced larger performance. Zhou et al. 2019 found that during dry or drought years
that vegetation growth was higher for rotational grazing systems than continuous grazing
systems because the stocking rate in the rotational grazing system remained constant while the
continuous grazing system stocking rate decreased. This is likely a result of the theory that a
multi-paddock rotational grazing system provides a recovery period post grazing increasing
vegetation productivity (Cassels et al. 1995; Teague et al. 2004; Teague et al. 2011). Since,
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vegetation production corresponds with animal performance it is possible to assume this an
explanation of the results that were witnessed in the experiment. Observation of climate
conditions over a longer study period might provide more insight into if animal performance is
only greater in one system when subjected to a specific climate condition.
IMPLICATIONS
While there is not substantial evidence to support intense rotational grazing correlating
with increased animal performance, there is suggestion that (1) rotational grazing may allow for
longer periods of consistent animal performance which in turn could result in larger total weight
gained prior to weaning and higher economic value for ranchers. (2) Also, rotational grazing has
the potential to create a higher animal performance during periods of water stress because it
provides a period of recovery to replenish vegetative growth (Cassels et al. 1995; Teague et al.
2004; Teague et al. 2011). (3) During periods of water stress rotational grazing would allow
rancher to maintain a higher or normal stocking rate (Zhou et al. 2019) which in turn would
make ranchers less susceptible to the financial strain that periods of water stress create due to a
lack of vegetative growth. In summary, while it is not certain an intense rotational grazing
system may provide a larger financial incentive than continuous grazing due to its ability to
maintain higher cattle numbers and provide more consistent long term animal performance.
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SUPPORTING INFORMATION
Table I. Outlines data collection on study groups weight gain and duration each group was
subjected to the study.

Table II. Outlines a breakdown of the average weight of each group corresponding to their date
of measurement. Note that the highlighted values (i.e. Group 1 at 105 days) are calculated
estimates of the group weight based on average daily weight gain between two measured values.

12 | K e n n e d y

Comparision of AVG
2.4

Average Daily Gain (lbs/day)

2.35
2.3
2.25
2.2
2.15
2.1
2.05
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Group 2

Figure 1. Depicts the comparison of the livestock performance between Group 1 (rotational
grazing) and Group 2 (continuous grazing) with error bars calculated from standard error.
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Figure 2. Depicts the growth of both groups over the duration of the experiment and their
corresponding linear trendlines and line equations. Average daily gain determined by trendline
are 2.275 and 2.137 lbs/day for Group 1 and Group 2 respectively.

